Surface expression and endocytosis of the human cytomegalovirus-encoded chemokine receptor US28 is regulated by agonist-independent phosphorylation.
Human cytomegalovirus encodes the G protein-coupled chemokine receptor homologue US28 that binds several CC chemokines and sequesters extracellular chemokines from the environment of infected cells. Mechanistically, it has been shown that US28 undergoes rapid constitutive receptor endocytosis and recycling. Monoclonal antibodies were raised that allowed the characterization of a ligand-independent phosphorylation and low surface expression of the US28 receptor in transiently transfected HEK293A cells. Phosphoamino acid analysis defined C-terminal serine and threonine residues as phospho-acceptor sites for constitutive receptor phosphorylation. Coexpression of G protein-coupled receptor kinase-2 and US28 enhanced ligand-independent receptor phosphorylation. C-terminal serine to alanine mutagenesis of US28 resulted in a decreased phosphorylation rate that correlated with enhanced surface expression. Maximal surface expression was detected when all C-terminal serines were substituted. Exchange of all C-terminal serines also significantly reduced receptor endocytosis. Thus, constitutive US28 phosphorylation regulates receptor endocytosis and receptor surface display and may thereby provide a pathogenic mechanism for a potential decoy function of the virally encoded receptor.